:çLj*j( 1 
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. V = — ûûjüil j T ^jclb J)jdnj A-LLo^ <jâj£j Aj^jjASI ô^AUâlI 

. Ij^jC j)\ xxiVlVI Jajuoj Jaij qa <iaâJ <jfü Jj^abbl lit Aj^jC A-JIjUaII (jjfh 

JaJü^û ^aLôl Ij jj^a GBF JaJü^-û dj jx^a\l ^)dLû A-!ajaîl^J Cl i,h \ :J&> (2 

^ 2 jju]l ^ajajjll ^ic. (Jj^xa-jâ l—jjuiiSI ^sjoiIj 



0,5 ms I div : 

T = 2,5 div x 0,5ms / div = \,25ms :4jjjj^all <=>.j-< 2I jjj rjli 2,5 div : v 1 <~% LCua T jj^ll <jî Iajj 


N = - = 


1 


T 1,25x1 0 -3 s 

; 4_mâJl Lit jlaJ) A '<'*!<' aU JJ 

:-fa jfci tl 

^ b Vb d u A lj i 1 -LÏ-J '^-J ^j'-i JéJj 1 j jCi _1 CL y- * 1 jj^ll -La -Lü 1 jlb 1 j-d 

^ : _ J d: L-d ■ M^ i jLCjJV ' 1 h . J -» 'nî i <J'i l*n ■ .li J 


= 800 Hz 


T 


/ 




\ 


.y (0 = j 4 cosC-^-ü H 


■i " -ci jji 


J 


. iOiiL^ ^ j jju' r 

j iV'iO ja a yjl'i JMa ^k- ùùj^j ,-ej i'jIi ijjji j 4 JaIi ! 

•lL*. J 4 j Ladî Lit £*it <L.»*it (2 
:L >»j (t 

AjLx^a-û ù^jl^A ô^)idü d iilxa ^kV( 4_iâ^)ia ^j-<a U^)-û 

. \x AJajuül 

s =1 




. jl jjAI ^ (Jcj UjUda jCjj TV = 1007 /z d-ljlj CÛJJJ Ô^idll Ualüc» 

ô^)idJl qa J)* j^al yv^ = 99 Hz AlLuâ ^ 3 ^a U<^a j ^jiaLû^ll (JLûxJüuoIj 

cJ^ 3 >£iLÎ A_i]|j!Lû <^.^a A>Lû dj*JüJj ^jJJuJa^û L-JCjdli 5* (jl Jâ^.^dâ <liîaJ <J^)AUâ 

.^ôjidîl ûûjj ^ JJL jiSI Ne = 101Hz J U jldojVl ^5^-^ (jj^ jUîojVI (jjaij 



Jaij Jail aJL^JI ôCA ^ââ (jjââjlLû J ô^)idJl jCjj — N — 100 Hz (^-laba^ll )^jx>a 3ÎC- 

(j^jÂÜàl! Ja Jjll) . iS 33^1 ^Luo-û 33C cJf^^ 

. j 






— AjjLojILû ÀJIjlLû 4-iLaj ÛAa ^-i Jg h* <Jjloj 4_JIjlLû CjUUjj ^lc* lûUuc^l s LaAk- 


^Â-ill jIaSI 4^. ^a!| 4_ijLg^]| <j^)j*lll ! T 

IAjUjü ^£* lûLuc»l S ^)\aW cJi^J L 
: ^ C5^ cî-*^^ ^IaII jIJjaI ^)jû ^a T A 



£ = 


f=7 


^Â-ijt^\l lÎ^ 3 ! A 

^ — 0 ^ lA-vUl .üc, û^)âjüd]| (J^jmj 4_^,j>a]| ^Jia^ ; 4 

*^Jj Lo£ 4_ill j3-^l Jü ^ t — o ^Jà^ü! jüc. ûjLll! 


LïiM 4ul * |jfc ■ 


^ Lû£ À_ill j!1a]| 4_^.j>a]| (J£juj (jjfL (Ja-uiS?! t — o 4-1=l^ 1]| Ak û^âjuàll Ajjü&I lil^j 


._jj.TJi_'j 


i-û i-_i * ' ^ 


JjL (y 

Sa* 1 g x Jaaj AiLuiAll A l!^ 3 ^ ^ 

. T £a!a]| jl jjAl JjA ^ 5 jLü 0J <-lLûj 
v 

A = v.T = — 

y (m) «Â-ilt jÜaII J jh: A 

(ml s) • jUÎüjI : v 

(Hz) • 5 ^-jlIaII aa^j = a_i 1 I jIaII ^aII aa^j • y 

^2 t — 0 4 \\l Ak» ^jü^j SjLuâJI AajLuJI Aj^^iiil ^jl 1 a\c*i (^iiîflü^ 

• T = 20ms £f^il jl jlkl JJ^J 
. £ = 10ms A-lâ^Jll Ak- (Jfül j g 3ô >û Jla( 1 
. £' = 45ms Ak JaÜI (2 

:JaJI 


: j il — = — = 3,5 : Uj^ ( 1 
T 20 ' V 


? = 3,5r 

: ^ LiS jA t — 10ms ^ (Jf^l j g )3 «a ^Ulbj 



7 20 5x4 4 

: ^ ü î'= 70 ^k£' ajuIIi ^4 J • ~~- V| >=-!*■. 
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:g-Ld 9ICI 4 a $a!\ (3 

: 4 j 4 a »Ali ^i 

^£jLujj *L<uâ ^ic- ôûû^)J lijt/i'l ^paLoj A-Sajuol^J ç.L< 2 l ^Jajua ôç.Ljal djLa* L>^ 4 j^)jlc Â-a^g Cl l,h ') 



Â.^. ^a]| (J ^la ^Jjâj ^aJ . À-illjllAil Â.^. ^aU (_£^)AUâil C_àâjÜ]| ^Jc< (Jj^a^J N = N e — 250 Hz • CC^jÜll CÎC» 

A = 1cm <Jljl<2l 

?ç.L< 2 l ^Jajoa Z* ^a]| ^jl jujÜjI A£.^)jüj Lô 

v = Av - 10~ 2 mx250s~ 1 = 2,5ml s :j5l A-vT -— :lifiJ 

v 

'A ; aj&L 4 a 

Luil “Lajâ ^ic- oJÜjj jajA ^aj (_j^aLaj A Jaj-ul ç.La]l ^Jajui eç.Ljaj £-a dlL^ j^all j_ua A^ uuÎLula <La. <2j-l^ j 

La^Jc. (Jj-^aâà ^5 ^ n»all Jûjj (_£l)4a. J ^jj 



6.1Al2ia (_j-a (_j^aj (_^ÜI ^iLall J-Sjp .A^jî • A — 0,8 CTÏl l3 ‘ ^ ‘-A 4-Jljiall <La. ^all ô5a (J_jia |»J 

? aJ_£J 2 U.J-JÏ ^ jAUiït Uiâ Ijlll 


2,5 m/ 5 


v 

^ = — = , 

^ A O 1 A -2 


■ = 312,5 Hz iC$ 


v — 2,5ml s : AiiUall ull ô-aj A — vT — :lli^l 
0,8xl0“ z m ' ” ' * v " 

^ jjiall ^ (jâl jjll) jLuojVI Jxm g £±a ^>ula'4j A£ a AJ jüLa ^ 



m 4 


M 3 J Mj 

M!M 3 = 2A 

m 4J m 3 

M 3 M 4 

M 4 J Mj 

M { M 4 =3A 


I AAc. (JjUuj 1 aç ±u 4iLuiAll Cül£ 151 jjiall ^^5 (jàl JJ ^ ^<~~- (jl jj^jjLuajVI Jajjoj (jaM ' j M (jlllaàj 

^eN*^ MM'=kA . A I JjU Uj^ 

4j jj-ââll 1 aq ÿliLûj CllSjJI (_)aâj ^3 j^jLa. - !» Vi dûlS 1 51 j j-Ul ^âl jJ ^ic. jjj 'j JJ > (jjilllû j_jl (Jjâj LaS 

: ^lüll ^jJc. (jlj j£jj diâ jll (jjiâj ^^5 Ajjj^ll j 
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4_uoaJ| 4_4i çjLtl\ 4a^a j) (4 


* 


ùb jxj 

A yj ù 4jûL&Ü -SaLujjVl jduL 4_il 4 j^j *il ô^)Ijc, 4jj jx«o\) <Jj lia* ^ aII 

. j)\ juHjV I Jajuoj dAjjU ûJLôjj JaljLjJajl 
(Jj| jjuJI jl 4jiL^all ^Lua^Vl ^)iSI 4£,^)judJ 4 jj dit ^ ^aII jduL À^ckc* 4-âjL^aJj 

. ç.|^Jll £-û 4j^ULâ 

• 340m /s ^Ij^îl Cj^x^all j)\ £ù\ 4£.^)joi ! AÜixil 

.1480 mis «-Lait ^ jLîujl 

6000 mis cliûl jill ^ dij*-all j)\ juüjI As* ^)juo^ 

:4jj$^ Aa $a! 4-ûlLa]| *U y jilt * 


a e.F, 


C3GI I f D3CO p e 


d_J jj^all ^)dLû_ 




règ le 


(jâj M 2 <^.1 jb d ÂiLübaîl j^ij aj x — 0 (Jjj-ü3 v i I Aie. M , cs^ J ali j.^ill <J*juü 

OX 


d — kA L&$ \n AiLabolt dül£ 


d(cm) 

13,5 

27 

40,5 


d = Â = 13,5 cm k = 1 J 4judlb jit 

d = 2Â = 21cm k — 2 J Ajudlb 

d = 3Â = 40,5cm /: = 3 J ^UjoûIIj 

Igjâ ^LaJxla jji JjjLuJI l_u£ jU| j£-d) 0&d 5ituu-a j-uûâi Jjâljj ^Aj /l = 1 3, 5 6777 I ^ic* 

• JJ^' 45 ^ j£t jSlt 

.Ujü^d ^jjUüi ÀAj 15 j j? >1 dül£ LaK ^)j£Î ûJijüll jl£ UilS 

0,1ms/ div jA ci^^t 

T = 0,1ms / div x 4Æv = 0,4ms : T jj^ll ^Vfudi 

tLJJ^uûi! jLuiiij) 4-P J-uj ( jjjüâ * 


4 13,5x10 2 m 

v = — = — — 337,5m/ 5 

T 0,4x10" 3 5 


: 4»>aJ) S jAliâ III 
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(1 

Vj jaJ Vj Ci Cl 4 j Cllâ^L^a 1 *aK cl OVijt CjL^.^aÎI ô^&Uâ 

Â^.^aÜ (J ^iai jLuax jl ^)â x^j ^1 ^jl£ tij 

f LaII ^Jouj A^jl* 4 4 a fra 4^^ (2 

^jia^)xil JÿLa* 4 -^.^aII 4_nj ^â C* i.Wj 4 $ 1 £ x>a^c> A ;aCÀ3 4 j <j]|j!La <^.^û ç.lül CÎC» 

.a < A : ^UJI la jjiîl a 

.<C»^}juJ| cJ ^ 3 ^JdâJ J 


. ^-aAj £Jl1aS 4 allait 





. A-Lq jSjjobQ Cjl^.^a ^Jc» L <j\^s J jj^kll ô^&Ua ^Ic- V Cl > A A V^\l düt£ lij 

.<j^)j|j Cl il ^lc» ^j^.LaJl c_âlk (Jj^a^Cj C ô^)AUâ ^ic. Cl < A 4 V'Ml dülS li] 

: *Uj $3 CjL^^I j»4^( 3 

16^ 4 b j*â)b <L^liM Ol^- jïJl Jàj\ t Obg^ jïJl (J 4jj U * ■v ' y ~ ) 


; " ■'•*■ j ■■ '■■ j|Ji ~ ^ "■ - ' ■' **■ tiii jl jjâ * "■'**■ j ■■ ■' | X^- al jjjllj jl ^-i’.i i j k ^,. ^ 

. J jALü.! 1 jJaI !_i' ’■ ? "'!'■ ^jjjlj « | üu: LaA ci J 


cÀ>j*3 (' 

. IjJjCW l^pbs* 1 4 Ijüjl ÿ» 1*44 Ijï '-«’ J«æJ| 4XjJs Ol jl jSAl â_l' Jnâjl (3 J® w br jil 

20kHz j* jjS*Î 44 jî JUxujIj GBF »b!jj <dajj o j*all <Üx*il jj <Lj < 3 jà obr J j-^l 


3 jjfcÜaJLi ^ ^1 jl ( o 


Â = 


v 

V 


: SâjljJl *rjll J> Oj^. AOkHz 
340 m / 5 


= 8,5x10 3 m = 0,85cm 


40000Hz 


44 'j4l GBF *bî ^ll Wj I?? I bôfcbip 



. J.Â - ..J.I j^k; y> Ju Ji jïJl Olj^*5 J4£ jf 


a< À 
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4J (3 Ol 9 ? jit jJ J c£ J-^2A II ^JÜI <LuL*ta j^oJüj 4 5 jAli? jjü 

£ula JJ J LJ*Jj ^SJ| A.Vtôtt JjSiC IgJjSi Aj jlilâ llll «lu4J J^bÜt l ill Jailli J-fA^ fjl\ J-UÛJ AjJ J^âll Jjjâ CjL^JaJI (ji Ja^àU 

.4 J^ CltlA j! Jjj Ua CjUUjVI ^ j<unnl Lr *&J 
.ÎJmll Ajjj^II Jjjâ A^j-aJI S .lui AjaAI ^Jê' Jjj jj^VI J-uJjÜ 
,*La£a JjaaJI S jAÜa lojIS Ul£ I jjLua Aa 141I Jjia jl£ IaI£ 



. ^ûAj ^jliaS c_b^)j^ajj A allait 

: Atfll $ ^Ua( VI 

:i_jjj*j( l 

.^jlIaII 44j1j Jajuoj]| I4A IAjLuIijI ClillS 11] A_i]|j!1a 1I d)L^.j-al! 1 44 jla jl juulVt Jajuoj (jjSj 

:^j±e(2 

. CjL^.j-û]| ja. jl Ajla jIlula Â_2k j>û C* i.hi 

^^)AUâll C-àâjjJl ô4AUj1a (jfLoJ ^Jâ ^lc» ô44j[j JaJjJa ç.LaÜ ^Jauuo £^jJaj j 6 5 44jJ 

.aJL^. JS J jia ^UâJ ^aJ 4 ç.Lall ^JajuJ Jall £-1 a^J 

• JjAsJl (js* <Jj4j 


v(Hz) 

20 

27 

30 

Â(cm) 




v(m/ s ) 





. X 1 JjJaj lA44jJj V 4-^ j-<J jl jucüjI A£.^)juj JaC-l^l 

. ô^Lû ^ôjIj JjLuJI Jâjl ^L_) 

. IA44jjj jLoOjI 4£,^)juj A_iâ ^jlxjj ^£4Ü jA 44 iaJI Jajaijlll ^jl L<dc- 


• J1c-?44j La Jajuüj ç.L<iil Ja 

• (JjAiJt blxü tiilij JV = ÂV A = V.T* = — (î lllîJ : AjUk-Vl 

* £> v 


(v 


v(H z ) 

20 

27 

33 

A(cm) 

1,5 

1,2 

1,1 

v(m/ s ) 

0,3 

0,32 

0,36 


. 44 jüll jjIjü 4-^ j-oil jLuUjI A£»jjüj jî JàOlj ^ 

. 44jla -Îajuoj ç.La]| (jil 


:^ivruJ(3 

ûûjjj (jLtJJ jl juHjVI Ji^Jlj A^Jajuj ^-Sc- S ^juHIaII CjL^.j-<iU ^Ajlû -îajoij ç.Loll 

^jjoâj ÙJC* ^ . 44 jfiîlj (jLtJJ V AÎijIj ç. I j^Jl Cl) jj^aîl jLoUjI ^joj Ajj jj^aîl Cl)l^. jaU 44aaj I 

.^-LaxjJall j Â^.j4 


Abdelkrim SBIRO 

(Pour toutes observations contactez mon émail) 
sbiabdou @ yahoo.fr 
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